[A clinical study on hemostatic fluctuation during and after cardiopulmonary bypass using hemostatic molecular markers].
Heparin is indispensable anticoagulant for cardiopulmonary bypass, but the dose of heparin is even now under discussion. In this study, hemostatic fluctuation was analyzed during and after the bypass using hemostatic molecular markers. The subjects were 16 adult cases of open heart surgery, 12 males, 4 females. The average age was 55.0 year. Operations were aortocoronary bypass in 12, valvular surgery in 3 and ASD patch closure in one with moderate hypothermic cardiopulmonary bypass. At the beginning of cardiopulmonary bypass, 3 mg/kg heparin was administered and the equivalent amount of protamine sulfate was used for neutralization at the end of the bypass. Platelet count, hematocrit, antithrombin III (ATIII), beta-thromboglobulin, platelet factor 4, fibrinopeptide A, thrombin antithrombin III complex, FDP, D dimer FDP, plasmin alpha 2 plasmin inhibitor complex, tissue plasminogen activator (t-PA), and thrombomodulin (TM) were measured through the operation up to two weeks after surgery. ATIII decreased to 50% of control value all through the bypass. Platelet markers increased immediately, and the activated state continued 3 hours after the bypass. Coagulation markers increased markedly after the aortic declamping, and reached at its peak by three times as control value, immediately after the protamine neutralization and continued for 3 hours. During the bypass, fibrinogenolysis caused by t-PA which was stimulated by non-physiological circulation and stimulating substances, was observed. Fibrinolysis occurred following the hypercoagulability after the neutralization. TM was within normal range before the aortic declamping. But increased gradually after the declamp, and reached twice as much as the base line. It could be concluded that hypercoagulability and high platelet activation might play a role of perioperative thrombosis. Hypercoagulability and increase of serum TM would be related to reperfusion of the lung. The increasing of TM would reflect broad injury of vessel walls after the bypass, because plasma TM increased following the generalized injury of endothelial cells.